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Introduction
The impact of health condition on labour market behaviour has been widely studied and debated, and there is a body of international evidence on the effects that the health status of an individual, either objectively measured or selfperceived, has on labour market participation and other outcomes (among others Driouchi and Boboc, 2009; Strauss and Thomas, 1998; Dasgupta, 1997) .
Starting from more than fifty years ago, authors such as Schultz (1961) , Becker (1964) or Grossman (1972) have explored in theory the relationship between health status and labour market participation, concluding that alongside education, health is the most important determinant of the stock of human capital, being an essential factor for the working decision. Also, they argue that individual preferences between work and leisure can be affected by their health status.
Later on, a large strand of empirical literature has been concerned with the evaluation of the relationship between health status and labour market outcomes and brought strong evidence in favour of the positive effects of a good health condition on labour market participation, productivity and wages (Bradley et al. 2013 ; Mitchell and Burkhauser, 1990; Stern, 1989; etc.) . What has not yet been studied very extensively, but deserves the same attention, is the inverse relationship, namely the effect of labour market participation on individual health.
In most studies, health status has been treated as exogenous, disregarding the fact that it could be endogenous to labour supply. This is because, on one hand, employment (too many working hours or poor working conditions) can have a negative influence on health, while, on the other hand, non-participation in the labour market could be justified by poor health condition (Stern, 1989; Cai and Kalb 2006; Cai 2010 ).
Our paper aims at investigating the relationship between self-reported health status and labour market participation, controlling for the endogeneity of the health variable. Also, the effects of health on wages are explored.
Treating health as exogenous in the labour supply estimation, when it is endogenous, would lead to biased estimates (simultaneity bias) and the risks are higher when health is measured subjectively, as it is in our case.
Endogeneity arises because of simultaneity (labour market participation influences health and health influences participation), and could be associated to measurement (self-reported), justification (people tend to justify their labour market status by their health condition) or/and unobserved heterogeneity (unobserved factors that affect both labour market participation and health).
The structure of the paper is the following: Section 2 presents a brief literature review on the topic, while the specific methodology is described inSection 3. Section 4 is dedicated to data set description, while the results of the analysis are presented in Section 5. The conclusions are drawn in the last section.
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Literature review
One of the most important aspects when analysing health is the measuring issue. We cannot say that there is consensus in the literature regarding the choice of an indicator that best expresses the health of an individual, community, or nation. The concept of health is much more complicated, being in factmultidimensional, according to Ware et al. (1980) ,and made up of several distinct components to be measured and interpreted separately (Strauss and Thomas, 1998) . Over a long period of time, indicators such as height, body mass or body mass index have been used for health status measurements, although they rather reflect nutritional standing. Thomas and Strauss (1997) estimated the separate impact of different health indicators on labour productivity, achieving different outcomes. Another way of measuring health is the self-perceived state of health, in other words a subjective measure. When using such measurement, it is important to bear in mind that a "good" state of health does not mean the same thing for every individual in a community, making it very difficult to establish a reference.
The literature in the field can be divided according to how the relationship between health status and labour market participation is treated, namely: (1) a part of the literature, especially the early one and the most consistent, treats health as an exogenous variable in this relationship, assuming that health status influences labour market participation and other participation-related variables such as income, working time; (2) a much more limited and recent part of the literature treats health as being endogenous in this relationship, i.e. considers that there is a mutual relationship between health and labour-related variables.
Studies that treat health as an exogenous variable have addressed various ways of describing the relationship, using different health indicators. Some of the first models that study the relationship between health and productivity are based on the theoretical models of efficiency wages (Leibenstein, 1957) , claiming that the link between nutritional status and labour productivity is positive, but only at inferior levels of nutrition. These models proved to be valid later on, according to Dasgupta (1997) , and state that, at least at theoretical level, there should be a positive relationship between health and labour market participation, as well as other labour market outcomes such as wage levels.
Of the studies examining the link between health and work productivity, some use anthropometric measures (height, body mass index) as indicators of health, others take into account indicators of morbidity. These studies highlight a significant relationship between health and work productivity, but the magnitude of this relationship is not clear (Strauss and Thomas, 1998) .
Regarding the relationship between health and labour market participation, we note that the health indicators used are even more diverse. Much of the research focuses on the effects that certain illnesses, such as arthritis, cancer or disability, have on the labour market. We can mention Mitchell and Burkhauser (1990) , which analysed the correlation between arthritis and the number of hours worked, as well as the wage level for the working-age population in the United States. They argued the decision of choosing this health indicator by being the most common medical condition in the US and the most common occupational disease. Their results, obtained from the use of two Tobit equations, one for the wage level and one for the number of hours worked, indicate that wages of employees with arthritis were considerably lower than those of employees who did not have this condition.
Other authors such as Bradley et al. (2002) examined the effects of breast cancer on women participation in the US labour market. Based on the Health and Retirement Study (1992) data, they determined that the probability to work registered for women who had this condition in the past was 10 percentage points lower than for healthy women. Thomas and Strauss (1997) estimated the effects of nutrition (with indicators for quantity and quality) on wages in Brazil, and concluded that some of these indicators have significant effects on men's wages, but not on women's wages. Bound et al (1996) analysed the relationship between self-perceived health status and labour market participation in the US and found a significant positive relationship, thus explaining the lower wages of black people compared to white people through their worse health status.
All of the above mentioned studies treat health as an exogenous variable, not considering that it could, and in most cases is endogenous in relation to labour market behaviour, especially throughout the life cycle.
The endogeneity of health in relation to labour market variables has two sources: simultaneity and unobserved heterogeneity, suggesting that the relationship should be approached through a model with simultaneous equations, this being the best solution for obtaining efficient estimates (Cai, 2007) . In turn, simultaneity creates two types of endogeneity: real and justification endogeneity. If it was possible to correctly measure the health of an individual, then the endogeneity could be measured with accuracy. However, if the health status is subjective, besides real endogeneity, we also deal with justification endogeneity. Or, in other words, individuals are tempted to justify non-participation on the labour market by a precarious state of health. In this context, using a model in which the health variable is exogenous, the effects on labour market participation could be overstated (Kreider, 1999 , Bound, 1991 , Anderson and Burkhauser, 1984 .
On the other hand, Bazzoli (1985) or Benitez-Silva et al. (2004) state that the subjective indicator of health status is not a problem in relation to the labour market, and Boaz and Muller (1990) showed that people that retire in advance do not underestimate their health to justify retirement. Other authors, such as Kreider (1999) , state the opposite, showing that people who are not employed tend to exaggerate their health problems. In order to diminish the justification endogeneity some authors sought to use objective measures for health status, such as morbidity (Anderson and Burkhauser, 1984; Parsons, 1982) , or specific diseases (Bound et al., 1999 , Campolieti, 2002 ).
However, other authors consider that the studies they have carried out do not provide sufficient evidence for the existence of justification endogeneity (Stern, 1989 , Cai and Kalb, 2006 , Dweyer and Mitchell, 1999 . Swaminathan and Lillard (2001) estimated the impact of health on wages and labour market participation based on a latent variable model, and the health status was assessed simultaneously by several indicators in order to control measurement errors. Their results indicate that, after controlling for education and age, no latent health effects on women's wages are observed, but there are significant effects on participation for both sexes. Their conclusions also indicate that the results are sensitive to the health indicator used. Lee (1982) used a structural equations model to assess the relationship between health and wage levels, and found that both direct and inverse relationships were positive and significant even after correcting the self-perceived health measurement errors. The conclusion was that the two variables are codetermined. Stern (1989) analysed the relationship between health status assessed through the presence/absence of a disability and labour market participation using a system of simultaneous equations. The results indicate that health influences labour market participation, while participation on the labour market does not significantly affect health. The author also identifies two possible sources of endogeneity for health: a direct effect of labour market participation on health (precarious working conditions), or errors in reporting self-perceived health.
A more recent study by Cai and Kalb (2006) follows the same approach as Stern (1989) and uses as health indicator the general state of health, the results converging in the same direction. Cai (2007) provides strong evidence for Australia for rejecting the hypothesis of health exogeneity in relation to labour market behaviour. Using panel data and a simultaneous equations model, he shows that health has a positive influence on labour market participation, while the reverse relationship is positive for women and negative for men.Bidgoli (2017) examines the same link between health status and labour market participation based on a simultaneous equations framework for the period 1996-2010 in the USA. The results clearly indicate the presence of endogeneity, with the relationship between health and labour market participation being positive in both directions.
The other source of endogeneity, the unobserved heterogeneity (Heckman, 1979) , arises from the existence of unobservable factors such as attitudes, preferences, motivations that may affect both health and labour market participation.
The conclusion of most studies is that the existence of health endogeneity in relation to the labour market is nevertheless very probable and any analysis should take this into account. (1) is the health equation, with ℎ * * being the latent true health, depending on the also latent value of labour market status * (latent variables were used because of the health endogeneity hypothesis) and on a set of X exogenous variables influencing true health. The coefficient ∝ denotes true endogeneity.
eq. (2) is the labour participation equation, with * and ℎ * * as above and Y a set of exogenous variables influencing labour participation (X and Y could have common variables). The coefficient denotes justification endogeneity.
eq. (3) is the relationship between true health ℎ * * and self-reported health ℎ * , as true health is not being observed.
Because of the unobserved true health, we have to substitute (1) in (3) and estimate the following equation instead: ℎ * = * + + 4 (4) where =∝+ , is the total endogeneity which can be estimated. Even though its components -true and justification endogeneity cannot be identified, their signs can and will be discussed.
Next, we extract ℎ * * from (3) obtaining ℎ * * = ℎ * − * − 3 and substitute it in (2). The following equation results:
The health status was assessed through a discreet variable that subjectively measures general self-perceived health on a scale from 0 (very bad) to 4 (very good). The transformation of the observed variable into a latent one is performed as described below:
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where hi is the the self-perceived health status and m1, …m4 will also be estimated.
where li is the labour market status. The parameters are estimated through the maximum likelihood estimation method (MLE) using conditional mixed-process (CMP) framework.
We do the estimations separately for men and women using the cmp command implemented in STATA by Roodman (2011) in order to jointly estimate the equations with linkages between their error processes.
4.Data
The microdata we use is cross-sectional data from the 2015 EU-SILC (European Union Survey on Income and Living Conditions) for Romania, the sample being representative for the whole population and consisting of approximately 17 thousand individuals aged 16 and over. The survey collects information on demographic variables, labour market, health and education. Health measurement is subjective -self-perceived general health: how a person perceives his/her health in general, ranked from very good to very bad. Self-reported general health is an indicator of personal health that reflects both health status and health expectations, indicating to a certain level the general quality of life. Socioeconomic traits, such as educational level, occupational status, income level, gender and age are important factors contributing to the differentiated assessment of own health status.
As it can be seen below (Table 1 ), labour market status by self-reported health of working-age population shows that better health is associated with participation on the labour market. Thus, almost all of the individuals who assessed their health condition as being very good were participating in the labour market. Conversely, the majority of those who felt in a bad or very bad general health state were out of the labour force. Primarily, this situation can be explained by the fact that persons who participate in the labour market are generally healthy people, able to work. Secondly, we can consider that people who participate in the labour market earn a certain income that enables and facilitates their access to medical services, by which they can improve their health. On the other hand, people who participate in the labour market are required to periodical medical checks according to the work they carry out, and thus prevention can play an important role for a better health. Moreover, labour market participation can have a positive influence on a person's health, including through the facilitation of social status, utility, interactions with different people and situations, etc. We can say that the relationship between health and labour market participation indicates a mutual influence.
Among socio-demographic features, age is the most important predictor of general health status. In our sample, over 90% of people up to 44 years old assessed themselves as being in a good and very good health, while only 50% of the people aged between 55-64 years did the same (see Table 2 ). And this is relevant in the context of health and labour market policy development for an aging population. Also, we mention that around 90% of people aged 25-64 years were in the labour force, as employed or unemployed, while less than 75% of people aged 15-24 years were participating on the labour market.
We find gender differences in self-perceived health, men being more appreciative to their health condition than women. According to our data, 75% of men and 65% of women assess their own health as being good or very good (see Table 2 ). We can explain the results either by the fact that women may be more concerned about their true health and more objective in assessing it, or their health status is indeed worse than men's, bearing in mind that pregnancy, raising children and household responsibilities can have a negative influence on women's health status, or both.
As it is shown below, as the level of education improves, the perception regarding a good and very good health increases as well. Thus, we can say that the educational level is an important factor influencing lifestyle and risk awareness, and more educated people are better assessing their health. Clearly, people with higher education also have better paid jobs, and economic resources enable them to take care of their health and access more easily health services and information, but at the same time, they also allow themselves to adopt a more healthy and preventive lifestyle.
The Relationship between Self-perceived Health and Labour Market Outcomes in Romania Table 3 shows the coefficient estimates for the simultaneous equation models, separately for men and women. We start by discussing the influence of health condition on labour market status. The coefficient of the health status variable is positive in the labour market participation equation, indicating that better health condition improves the chances of labour market participation both for men and women, the relationship being stronger for the former. These results confirm the findings of other similar researches. But, besides health condition, labour market participation is also influenced by age (possible proxy for work experience) and the relationship has a quadratic form, suggesting that to a certain age the link is positive, while when becoming elder, even still in working age, the chances of labour market participation are lower. Moreover, we estimate significant effects of geographical area on labour market participation, as there are better employment opportunities in certain regions. And we mention the influence of marital status especially in the case of men -being married is a significant predictor of labour force participation.
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Results and discussion
Examining the second equation which describes the reversed relationship between health and labour market participation, it seems clear that labour market participation has a negative impact on health, both for men and women, but stronger for women. Other variables that influence general health status are age, income level, chronic illness, long-standing limitation in activities, unmet need for medical examination or treatment, education and assets ownership. The signs of the variables are as expected. To detail, our results show that age has a negative effect on general health condition, as well as the presence of chronic illness or long-standing limitation in activities, in a similar manner for both genders. On the other hand, examining the relationship between disposable income and health condition, we find that poorer individuals seem to have a worse health condition, compared to individuals in higher income strata. In the case of men, this effect is being stronger. Owning assets such as computers, which could also be regarded as a proxy for access to information has a positive influence on males' health, while the number of rooms in the dwelling is also a predictor of better health, especially for women. For the latter as well, the number of children taken care of is significant and has a negative effect on their health condition. At last, but not least, higher education is significant and thus, better education has positive influence on health condition. To sum up, the results shown in Table 3 indicate that health influences labour market participation, while at the same time, labour market participation affects health condition. The results are to some extent similar for men and women, the coefficients' signs are the same, only their sizes differ. Also, some variables prove to be significant only for males or only for females. Now, going back to the coefficient of labour market participation in the health equation, we have to point out several aspects in correlation with the methodological approach described in section 3 of this paper. The negative sign of the coefficient shows that the combined effect of true and justification endogeneity is negative, both for males and females. Because the justification endogeneity generally tends to be positive, as the labour market status should have a positive effect on self-perceived health (Cai and Kalb 2006; Cai 2010) , the below zero estimates for the labour market participation variable show that even if justification endogeneity exists, it is less significant than the negative effects resulting from the true endogeneity. These would mean that people do not have the tendency to under report their health condition as an explanation for not being activeon the labour market.
Given the results above, and added the fact that the errors correlation coefficients are significant at all levels, we could conclude that including health in the labour participation equation as an exogenous variable would not be a correct option. In other words, health is endogenous in the relationship with labour market participation. Our results are generally in line with other empirical researches in the field, such as Cai (2007) or Bidgoli (2017) , in what concerns proving the presence of endogeneity in the relationship. Still, they are different to the extent that the justification endogeneity could not be totally rejected in the case of women in Cai (2007) , or for both genders in Bidgoli (2017) as a result of positive coefficients of labour market participation in the health equation.
We further developed our analysis by estimating the influence of health on other labour market outcomes. In this context, we explored the relationship between health status and wages, controlling for self-selection into employment 188 (Heckman, 1979) .The results are shown in Table 4 .Mainly, they indicate that those who have negative perceptions about their general health condition have lower wages on average compared to those who are satisfied with their health. Same finding applies for men and women as well. Other variables such as occupation, economic activity, age, education, region, etc. influence as expected the level of wages, the power of the links and the signs varying between males and females. 
Conclusions
This paper has focused on the estimation of the relationship between selfreported health status and labour market participation, by using a simultaneous equations model framework and paying attention in particular to the endogeneity of health. In addition, we have explored the effects of health on wage levels, controlling for self-selection into employment. Using EU-SILC data for Romania, our results confirm the common finding in relevant literature according to which health condition has a positive influence on labour market participation. These findings are valid both for males and females.
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Other consistent finding emerging from our analyses is that the reverse effect, namely labour market participation on health, is also significant and negative for both genders. It suggests that labour market participation has an adverse effect on health. Moreover, judging by the sign of the coefficient and considering that labour market status in general has a positive effect on self-reported health status, we could conclude that the justification endogeneity hypothesis can be rejected. It means that individuals do not under report their health status to justify nonparticipation on the labour market.
The above findings together with the significant correlation of errors, lead us to the conclusion that health is endogenous to labour market participation and should be treated as so, otherwise the effects of health on labour market status could be underestimated.
Throughout our analyses we have identified a range of variables which influence labour market participation or health status. Among them we mention age for both, marital status and region for labour market participation, chronic illness, education, number of dependent children and assets ownership for health status.
Health status is also significant for the wage level of working individuals, a better health condition being associated with higher wages.
Some caveats should be mentioned though. First, due to availability reasons, our data is cross-sectional. We believe that more relevant results could have been obtained with the use of panel data. Second, our measure of health status is selfreported. Being a subjective measure itis likely to be strongly connected with individual socio-demographic characteristics. Also, it can be affected by systematic measurement errors. Moreover, from the relevant literature in this field it is not clear yet how the use of subjective health measures influences the outcomes of labour supply models.
To conclude, we consider that exploring the relationship between health status and labour market outcomes in Romania is important also for policy making. For a country with poor health indicators and low participation of elderly in the labour force as compared to other EU countries, any investment in healthwould have considerable economic consequences. Future research should focus on the longitudinal, life-cycle perspective and the role of education in shaping the relationship between health and labour market participation.
